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ABSTRACT 

This study investigates the extent of participation 
in science learning activities of rural students and their science 
achievement cc^npared to students in other schools based on 1982 
National Assessment of Educational Progress (NAEP) data* The students 
living in extreme rural America have less opportunity to learn 
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have experimented with things, or participated in xnformal science 
activities. They have taken fewer science courses. Results reported 
were similar for both 13- and 17-year-oid students. Meanings of the 
results are discussed. Four references are listed. A study examining 
the status of science education in the rural midwest is reported in 
the appendix. The results for the midwestern study were similar tc 
thosa found in the national study. (YP) 
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Introduction 



For many years, rural schools have been a neglected component of Amencan education. 
This is in spUe of the fart that small schools enroll between 20 and 25 jwrcent of the 
elementary- and secondary-school populaiitm and their numbers represent more than half of 
the nation's school districts. (Stephens, 1987). Howevfn-, recent pressures on rural 
schools, for example, changes in emroUment patterns and erosion of their economic sup- 
port base due to declines in the value of farm land, have »;nsitized policy makers to the 
need to better understand the amditton of rural education aooss the nation. Informa- 
tion is needed in order to establish and implement effectne policy initiatives to ensure 
that quality schooling is available to children living in rural areas. The need is par- 
ticularly great in science as our nation attemj^ to enhance teaching and learning in 
these areas to i»epare our students for an incrca»ngly comfdcx sdcntiHc and technolc^- 
ical society. 

Little is known alroui the current status of science education in rural America. Re- 
sults of national a^essments conducted during the I97(h revealed that rural students 
performed below their counterparts living in laigcr areas although the gap narrowed dur- 
ing the decade. Whether or not this trend has continued into the 1980s is unknown. The 
reasons for the discrepancies are unclear, but one factor be the lack of adequate op- 
portunities to learn science. Rural students may not have the chances to participate in 
those activities that lead to sdence learning, for example, taking science courses in 
school or becomnag involved in sdence or sdcnce-relatcd activities outside of school 

Information on the extent of sdence participation amtrng students in ruial schools 
is limited, at least among national samples. In addition, the achievement of rural stu- 
dents has not been rejKNrted since the 19T6-TJ as^sment. The most recent national as- 
sessment in sdence for v^^ich data are currently available (Hueftle, Rakow, and Welch, 
1983) provides an opportunity to address these gaps in our knowledge. National data were 
gathered on student partidpalion and sdence achievement for both 13- and 17-year-o!ds. 
In addition, the sampling plan indudcd representation from schools in communities de- 
scribed as rural, making it possible to compare the partidpation and achievement of ru- 
ral students with students attending larger schools. 

The specific problems of ihk study are to determine: 

1. the extent of partidpation in sdence learning activities uf rural students 
compared to students in (Aher American schools 

2. the sdence achievement of students in rural schools compared to students in 
other schools 



Procedures 

National Assessment in Sdence 

The National Assessment of Educational Progress (NAEP) established in 1969 to 
assess periodically students' knowledge of various schml subjects. National assessments 
in sdence were conducted by the Education Commission of the States in 1970, 1973, and 
1977. However, legislative decisions and flnandai constraints caused the National In- 
stitute of Education to postpone the next scheduled sdence assessment until the late 
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l^K Because of concerns over the long interval l^tween schedided assci^mems, the Na- 
tional Sdence Foundation funded a study to fill this void. A grmst was made to the Uni- 
versity of Minncsc^ to odlect science achbvemcnt data in 1^ along with additional 
information on attitudes ami {mrtictpaticm as well i» many characteristics of the home, 
community, and schod (HueMe, Rakow» and Wekh, 1983). (A subsequent science assess- 
ment was conducted by Educational T^^g Service in 1^ However, the ri^lts of that 
study have nm bc^ published and current plans do mrt call for them to report the 
achievement of rural students.) 

The 1^2 science assessment mvolved a national sample of apprcmmately 16,000 stu- 
dents of ages 13 and 17 selected from about 540 schcK)is in the United States. Random 
samples of apprcmmately 2,000 children were selected to respond to a set of questions 
contained m a test booklet that required about 45 minutn tif testing time. Each boc^let 
contained a set erf achievement, attitude, and baclq^otsnd items. Several of the attitude 
items and one backgrcmnd qt^ion addressed the issue of science participation. The 
achievement and [mrticipation information gathered from ei^t test booklets administered 
to 13- and 17-year-olds (four at each ap lewl) was used to address the problems of this 
study. 

Achicvr «nc»t miA Faitk^atkm Measmes 

The 1982 assessment cc^isted of four categories of items: (I) sdence content, 
the body of scientific knowledge; (2) sdence inquiry, the processes by which the knowl- 
edge base is derived; (3) sdence, technolc^, and society (STS), the implications of 
the knowledge base for mankind; and (4) attitudes, the orientation and feelmg students 
have toward science. Each test booklet contain^ items from three of the four categories 
and various combinations were used so that each category appeared in three booklets. In 
addition, a question on science course-taking appeared in every booklet. 

The achievement tests given at ag« 13 and 17 were similar and contained the follow- 
ing number and category of items. Many items were dual coded, because they were judged 
to be measures of more than one category. Thus, the category labels are not unique defi- 
nitions but descriptive of the type of items mduded in each booklet. 

Booklet S/T2Q - 73 items; Content, Inquiry, STS 
Booklet S/T21 - S-49 items, T-53 items; Inquiry, STS 
Booklet S/T22 ^ 49 items; Content, STS 
Booklet S/T23 - 35 items; Inquiry, Content 

S refers to booklets given to 17-year-olds; T refers to booklets given lo 13-ycar' 
olds. A total of 210 achievement items were used in the present study. Additional infor- 
mation on the nature of the NAEP items may be found in Hueftle, Rakow, and Welch (1983). 

The measures of science panicipation used in this study included self-reports of 
participation in out-of-school or informal sden(^ Icamii^ activities and the number of 
science courses studied. The measure of courses taken differed for the two age levels. 
At age 17, it was the number of semesters Mudied in g^eral science, biology, chemistry, 
and physics in grades 9-12. At age 13, the measure was the number of years of science 
studied in ^adc& 7 and 8, 

Indicators of out-of-schooI or informal science learning participation were derived 
from three questiof^ dealing with the e;d;ent to which students have done or experimented 
with science or science-related thin^ The name of the scale, the number and l>pe of 
items included, and a sample item are listed below. 



1. Esq^crunemed With Things (8 YesrNo items) 

''Have you worked or expchmcnted with souod?*' 

2. Infonnal Science Activities (8 Ukcrt-type items) 

"How often haw you watched science shows on TV when not required for sd- 
encs classes?** 

3. Done Science^tike Investigations (7 Yes-No items) 

"Have you e\i:r collected leaves or flowers or insects?'' 

Each of these scales was included in a different test b(K>klet. Anal)^es were con- 
ducted for the approximately 2,000 students who responded to each scale. In addition, a 
total out-of-school participation srore was created by siunmbg aaoss the 23 items. 
Scores are reported as the number of activities done by students divided by the total 
number possible. 

Sample 

The science assessment selected respondents at each age level using a stratified, 
two*stage probability sample to ensure proportional representation by region of the coun- 
try, sex, ethnicity, and ^.c and type of community. The fim stage of the sampling in- 
volved dividing the U.S. into primary sampling units consisting of geographic groupings 
with a minimum population siw requirement. These prnnary saraplmg units were stratified 
aca>rding to fom^ regions (Northed, Southeast, Central, and West) and five siwcs of 
community (ranging from cities of more than 200,000 popuiation to extreme rural areas of 
less than 10,000 population). Sixty*four primary sampling units were drawn with proba- 
bilities proportional to size to represent all regions and community sires. OversampHng 
was done in low-income urban areas and extreme rural areas to ensure adequate representa- 
tion of these groups. 

In the second stage of sampling, 125 schools were randomly chosen v^ith probabilities 
proportional to the size of the school Rnally, a random sample of approximately 16 
students (called a replicate) was selected from each school. Because of the random se- 
lection process, some schools were chosen more than once to receive a replicate, but no 
students answered more than one test booklet. 

Defining Rural Sdioob aid ScteLJng a Qmpar^on Cir^up 

NAEP uses a poststratifieation system to describe the size and 'ype of schools in- 
volved in the assessment. The classiHcation is derived from information on community 
size and parental occupation provided by principals. There are four size classifica- 
tions: big city (more than 2)0,000 population), urban frmge (urban areas of large 
cities), medium city (between 25,000 and 200,000), and small place (less than 25,000). 
The percentage of parents invol^ in various cxcupational categories is used to further 
subdivide the big city and small place grouf^. For example^ low metro is a cla^fica- 
tion of students attending schools located in big dties with a high proportion of unem- 
ployed and low i^rcentages of professional and managerial occupations. 

Of interest in the present study is the small place category. This is defined as 
schools located in open country or a city with a total population less than 25Mh In 
addition, the city must not be in the urban area of a b*^ city. 



Our inUud plans were to it» the small pbax cate^ry as the operational dcfsnitkm 
of a rural area. Howei^r, we di^Dovered that apiH-onmately 40 percent of the 17-year-old 
students b the NAEP somirics ^tcncted schoob in area^i dcfuied as smaU place. This 
seemed too large a proporlicm for the purposes of our research. We calculated the aver- 
age grade sia of the small place schools and c^tained a figure of 233 students per grade 
with an aveiage of 4.6 grades per sc1kx>I. This yields an average school si:^ of 934 pu- 
pils which was contradictory to our conception of a rural schcKiK 

Based upon this analysis, we decided to u% a sch€K>l dassification category based 
upon ^ and type of commtmity. It is a subset of the small ptai^ group called extreme 
rural These are sample schools located in communities of less than 10,000 {Kjpulation 
and with a relatiwly hi^ percentage of (H^r^ns employed in agriculture and relatively 
low perc^ages in professional, managerUd, and blue cdlar cKXUpations. Eadi school 
was assign^ a rural index basdl upon size and percentage of (arm wwkers in the communis 
ty. Schools were than ranked in descending wtbir on this indpc with cumulative sample 
sm: recorded. The schools that comprised the lint 10 percent of the total sample size 
were deHred as extreme rural The remainder of the small place group, aUmt 30 percent 
of the sample, was called small city in our study* 

It must be noted here that the 1^-83 assessment inrl*ided mathematics and social 
studies as well as science* The above classification was used for the total sample, not 
for each subject area. That is, 10 per^nt of all the schools in the assessment were la- 
beled as extreme naral. However, there were variations acrc^ the three su*-'ccts and the 
age levels. In artual practice, 83 percent of the 17-year-olds and 10 percent of the 
13-year-olds participating in the science part of the assessment were classified as 
extreme nu-al. 

There is disagreement on what ccmstitutcs a rural sdhml because of the great diver- 
sity of schools in this country. To some, it is a farm community in Iowa, to others it 
is a fishing village in Maine, or a coal company town in Af^alachia. Wc were limited in 
our choice by the nature of the data base wiih which we ch<»re to work. Although wc re- 
tained the genera! sense of small community and low population density, some of the rural 
communilics envisioned by some observers may not be included by our focus on farm vrork- 
ers. 

Another issue which needed resolution was the sclecticm of an appropriate comparison 
group. Although NAEP identifies seven different sia^ and type of community categories, a 
seven-way comparison seemed too complicated and beyond the purfKises of the study. Fur- 
thermore, the cate^iry sample sfees l^came relatively small vdien working with a single 
test booklet especially when using a two-way classification system, for example, rural 
students in the Midwest. 

Other problem areas were the generally lower achievement scores of students classi- 
fied as extreme urban and small city. Initially, our thotig^t wb& to comf^re rural stu- 
dents with those in urban and suburban areas* However, vw noted that the extreme urban 
scores were much lower than those in the other city cati^ric^ and wc considered de- 
leting them from the study. Upon further reflection, this seemed inappropriate because 
deleting them would spiu4oiisIy inflate the magnitude of scores in the remainder of the 
comparison group. 
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Wc ran a number of comparisons bet^en extreme rural (recall this Is about 10 per- 
cent of the sample) and the remainder ctf the small placae €irti^^« which wc colled small 
city (about 30 percent of the sample). No s^Hcant differences were found altboygh 
extreme rural students tended to scene lower on science achkurment and report less par- 
ticipation in sdence learning activities* (Some contrary results were found for Mu- 
dcnt'^ living in the Central region. Sec Appendix A, whkii reports on sdence education 
in Midwest rural America.) 

Based upcm the foregoing amd^sis, a ded^on was made to compare the performance of 
extreme rural students with thc^ attendi^ schools loe^d in ccHnmunities vvith popula- 
tions greater ban 25,(XX). The comparison group was called nonrural in this study. Be- 
cause of the rural nature of the small city category (localities having populations 
between 10,000 and 25,000 and sc(mi^ lower on the rural index), we decided to report 
their results xs well, but not to indudc them in our ^atistical comparisons. 



Results 

Because of the nature o( the multistage sampling plan, NAEP recommends ihc use of a 
design effect when testing the statistical significance of findings. They suggest di- 
viding the degrees of freedom by a factor of two to compensate for the increased prcrt)a- 
bility of finding sijpuficant results, wlUrh arises from the sampling process. This 
recommendation was followed in the current study. 

Because our expectation was that rural students would score lower than nonrural, 
used a one-taile^l test. The significant level was set at .05. 

Table 1 reports the extent of partidpation in sdence learning opportunities of 17- 
year-old students in three sizes and types communities, extreme rural, small city, and 
nonrural T4csts were conducted of the dWerences between the extreme and nonrural 
groups and significant difTerences were ncHed with an asterisk. SmaU ciiy results v^re 
reported for information purposes but were not included in the statistical comparisons. 

Results were shown for three different measures of informal or out-of-school activi- 
ties, a total participation score derived by summing aaoss the three booklets, and for 
semesters of sdence taken in grades 9-12, Informal participation was expressed in terms 
of the percentage of ^wc^sihle aciiviiif^ done, and course taking was reported as the mean 
number of semesters siudicd of general science, biology, chemistry, and physics. 

Table 1 indicates that students living in extreme rural America, as wc have defined 
it in this study, report less opportunity to learn science than their lar©^ city counter- 
parts. They are less likely to have eJEperimented with thin|^ or participated in infor- 
mal science acti\iti^ such as hearing talks on science, or read books about science or 
scientists* Furthermore, they have taken fewer sdence coi^rses in high school, an aver- 
a^ of one-half seme^er less. 

StiKlents in extreme rural communities had fewer opportunities to learn science than 
tho^ living in small cities; however, these differences were generally quite small. 

Because there is a positive relationship Nrtween sdence participation and sdence 
learning, one might 'iunk at first glance that these results might partially explain the 
poorer performance of rural students during national assessments conduded during the 
197Cte. However, the results shown in Table 2 tend to complicate the maUer somewhat. 
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17<YcaM}»i la RiHRri nd Itauwal SdMmli 



l^brai^ aod Sftj^pfe Sim 


ratticspdt km 








Illume 


MCttKUffC 


luctftm Ruial 


Small City 


Nonnitai 


Non rural 


L-xprnmcntcU with things 


58,3(127) 


51M (714) 


61.8(1199) 


.19 












InformAl scieim ocIiviHca 


37J (188) 


(G(M) 


41.0(1164) 




<8 Liken items) 










Sconce-like invcikUgAiions 


70J (174) 


6il9(5%) 


^3(in») 


0.0 










• 


Toia! acitviitcs Uonc 


54JS (489) 


55,2(1914) 


58.0(3601) 


Semtstens science \&ktn 


X30 (660) 


X51 (2532) 


3,77 ,'4782) 





^ M earn «ie pcitcnf of K>ffll pou^ble cxcepi for ^nic?4cn^ of sdenrc. 
» 

Significant ai the p » .05 Icveh. 



TabkZ 



l7-Yew4>Us 10 Rural and Pkmninl Scboob 
Mean .^Vireal Ccmcct and Sample Stem 



Dependent 
Mea&uie 



BooWct S2D (73 items) 

Content. Inquiry, *frS 
Booklet S21 (49 tieiii&) 

Inquiry, 5i rS 
Booklet S22 (49 items) 

Content, STS 
Booklet S23 (35 items) 

Inquiry, Ci>nteni 
All items (1 = ^36) 

Weighted avtnsge 



t'jctirrtie Runs! Smjslt Cuv NanRural Nonmral 



64,1 (170) 64.2 (616) 64.0 (11 /9) 0.1 

68J (187) t^M (605) 67.8 (1164) OJ 

61,8 (173) 62J (5%) fa6 (1237) 1.2 

61.1 (126) 63-5 (714) 64.6 (1197) -3J* 

64.1 (656) 65.9 (1*^23) 64.6 (4747) -0^5 



Sij^ificant at the p ^ .05 level. 
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There were no statbtical differences between the scores of students living in ex- 
treme rural areas and those living in larger citiei. Only on bmklet S23 did rural stu- 
dents fall behind, but because they were slij^tly higher on three of the four biniklcts, 
the ovttrall difTerencc was only -0.5 percentage points on the 206 items- In spite of 
fewer opportuoities to learn science, rural 17-)^r-Dlds scoit^d alH>ut as well as students 
attending schools in cities with populations of more than 25,000, 

Extreme rural students scored lower than those in small cities but the di£fcrenccs 
were small. Students in the small city category scored higher than both groups when all 
of the items arc considcrcdt but these difierena:s would mil reach the .05 Icwl of sig* 
nificance. 

A similar analysis was conducted for 13-year-old students using the same dependent 
variables* Table 3 repwts results for imticipation in sctenee learning activities. 
The findings were similar to those for 17-ycar-olds. In fad, the discrepancies were 
greater. Students attending schools in rural areas did not participate in as many infor- 
mal or out-of-school activities and they tended to take fewer science courses in the sev- 
enth and eighth grades. Significant differences were found on each of the scales except 
for the one dealing with informal science activities, for example, watching science pto- 
grams on television. 

Participation scares of students living in small cities fell between those of their 
smaller and larger city counterparts, suggesting that deg^^cc of rurahi:ss may he a factor 
in science participation. Hoover, statistical tests of these differences are not re- 
ported. 

Table 4 rcjKjrts achievement score differences for the groups. On two of ihe four 
tests* the extreme rural students Moored significantly lower. However, the overall dis- 
crepancy of -1.9 points was not statistically significant* 

Although the overall achievement differences were not significant, each of the siix 
major comparisons noted in this study favored the nonnural students. They reported more 
science learning opportunities and smrcd slightly higber on the science achievement 
items. What is perhaps most surprising is the small achievement differences gixm the 
fairly large discrepancies on the participation measures. 

Concluding Remarks 

This study examined the science participation of students living in rural America 
and found they have fewer opportunities to learn science both in claj^ and through infor- 
mal or out-of-school activities. This discrepancy is particularly noteworthy for 13- 
year-old students. However, in spite of fewer learning opportunities, rural students 
lend to learn nearly as much science content a^, their larger city otunterparts. 

TUs finding is surprising given that there is a positive relationship between op- 
portunity lu learn and actual learning. Because rural students have fewer opportunities 
to learn, one might expect ewn greater discrepancies in science performance than found 
in the present study. 

Although the present study dws not include information necessary to explain these 
somewhat surprising findings, some factors which seem worthy of further investigation are 
mentioned below. 







ISuqjIeSiaBS 






Dependent 








Uxtremc 


Measure 


Extreme Rutal Small City 


Non rural 


N'onrural 


Expenmenfed with things 


45.1 (178) 


48,1 (542) 


50.8(1266) 


-5.7- 


(B ycs-no items) 










Informal sdcnec activities 


40.9(272) 


41.0(560) 


4XS (1194) 


-2.7 


(8 Likext items) 










Sdence4ike uivcstigaumis 


58.6 (l^n)) 


62.9 (552) 


65.1 (1214) 


(7 yts-no items) 








-6.2' 


Total activities done 


47.0 (6M) 


5a6 (165^) 


53.2(3674) 


Years science taken 


152(786) 


1.67(2170) 


1.67(4914) 


-0.16* 



^Means are peirent of total possible except for scnmstcn of science. 
Significant at the p ^ .05 level. 



lMc4 
Sckm AdiiM&ieai 
Mean rfcrecnt Corwd aod Saispk Sizes 



Dependent Exlieme 
Measure Extreme Rural Small City Ncmniial Non rural 



Booklet T20 (73 items) 


52,9(166) 


58J (516) 


56.7(1240) 


-3.8* 


Conient. Inquiiy, STTS 










Booklet T21 (53 items) 


56.4 (272) 


56.9(560) 


S7JI(n94) 


-0.8 


Inqiuiy, S7S 










Booklet TZ2 (49 items) 


48.6(170) 


52.4 (552) 


50.7(1214) 


-2.1 


Qontcnt, STS 










Booktel T23 (35 items) 


505 (178) 


51.8 (54.'') 


53.7 (12j6) 


•32' 


Inquiiy, Content 










All Items (1^210) 


52.6(786) 


54.8 (2170) 


545 (4914) 


-1.9 



Weighted average 



'DaffexcjHx sigmflcant at (p ^ .OS) level 
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It may be that families living on farms or in small communities have a greater com- 
mitment to leamii^ and their childien spend more time at it. Perhaps rural children do 
not skip schcK)l as oft^n or perhaps they spend more time doing homcvwrk, an important 
factor in learning (Fraser, Welch, and Walberg, 1986). Both of these factors may compen- 
sate for the ineqtuties ncMled earlier in science partidpation. Although it was not done 
in the present study, the NA£P data base does contain information which could be used to 
test these and other hy{KHheses* 

The environment of rural students may be more condudve to learning tK}th in the home 
and in the dassrocma. CIcmer sodal relationships may develop that promote more coopera- 
tive learning, and smaller classes may also compcm»ate for fev^r science course offerings 
and less involvement in out-of-school sdence activities. 

Further research is netted to examine these and other e3cplanat!ons for the relative 
success of rural children in the learning of sdence. However, the problem of inequity 
still remains. If ruraJ children were provi<kd with opportunities to learn sdence that 
were equal to those available to nonrurai children, perhaps their scicno? performance 
would exceed that of children attending schcK)ls in laigc communiti^. 
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Appendix A 



Science Education in the Rural Midwest 

A study similar to the one reported above was carried out to examine the status of 
science education in the rural midwest. This study was implemented in response to 
special needs of the North Central Region Educational Laboratory (NCREL). 

The problems of this study were to determine: 

1. the extent of participation in science learning activities of mtdwcstem rural 
students compared to students in larger midwestem schools 

2, the science achievement of students in midwcstern rural scHools compared to 
students in other schools 

The deGnitton of Midwest used here follows from the NAEP clas^cation of 
Central states. It includes the 12 states of Iowa, Kansas, North and So?Jth Dakota, 
Minnesota^ Missouri, Illinois, Indiana, Mtdiigan^ Nebraska, Wisconsin, and Ohio. This is 
larger than the seven*state NCREL region, but was the region chosen for investigation 
because of the size of the sample available. 

The Central or Midwest region, as we are odlin^ it in this study, contains about 28 
percent of all NAEP respondents. This is approximately 2,200 students at each age levcL 
Our definition of rural, called extreme rural by NAEP, is atout 10 percent of that 
sample. This provides us with about 220 rural students across the l2-state region, a 
number which we felt was already quite small. In fact, when conducting anal>^es on one 
of the four single test lxx>klets, our sample sizes for e^reme rural in the Midwest 
dropped Ik^Iow 50 in some cases. We dedded not to reduce the size further by limiting 
the study to the seven-state rc^on serviced by NCREL. 

The procedures followed in the midwest study were identical to those used in the 
n lional study. In addition, results are reported in the same manner, a set of four 
tables comparing rural and nonrural participation and achievement for 17- and IS-ycar- 
olds. 



Results 

At age 17, midwestem rural youth reported less participation in science learning 
experiences. The diiTerences were most pronoimccd in the number of semesters of science 
courses taken. These students had only studied 2.93 semestm of science in grades 9-12, 
about 3/4 of a semester less than students attending schools in larger cities. However, 
in spite of fewer opportunities to learn science, they scored equally well on science 
achievement items. (See Table Al and Table A2.) 
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TaMeAl 



Fkrt i ripi l pB m Scacoce Qppaatimiki 



DcpcQdcm 
Measure 



Extreme 

Escireme Rural Small City Nonmral Non rural 



Ejqxnmented vhih things 

(S yes-no Ucms) 
lofoiTiial science activities 

(8 Liken items) 
Sdeoce-like investigations 

(Tyes^nottems) 
Total activities done 
Scnicsteis science taken 



6U(52) 57^(179) 66J(3S7) ^3 

37-4(80) 343(172) 39^(348) ^2,4 

78.7 (ffl) 713 { 172) 723 110) 6-5 

5f .7 (190) S4.6 (523) 59.0 (1015) -23 

2.93 (232) 3.:^ (748) 3.65 (1374) -0.72 " 



Significant at the p ^ .05 level. 



I7-Ye«r49Ms k Miavieat Rml ffiMi Nmiv^ 



Dependent 
Measure 



Exiiemc 

Extieirc Rural Small Ctty Non-Rural Non rural 



Booklet S20 (73 items) 

Content, Inquiry, STS 
Booklet S21(49tt&n.«) 

Inquiiy, STS 
Booklet S22 (4« items) 

Content, ;$rs 
Ba^t S23 (35 items) 

Inquiiy, Content 
All items (1»2D6) 

Weighted average 



65 A (43) 64.4 (223) 68.0 (359) -2,6 



69.1 (81) 68,9 (173) 66.9 (348) 22 



65.6 (58) 65.1 (170) 62.7 (310) 2.9 



64.1 (52) 63.8(179) 6Z1 (355) -3.0 



66,4(234) 653(744) 66^(1373) 0.: 
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Small dty students paitidpated in fcii^r out-of-school actfviti^ iban ihc eaarcme 
rural group, but they took more ^ence courts in school These students scored 
subtly Ih:1ow the rural group on science achievement. 

The booklet-to-bcK)klet fluctuati(ras on the measures of sdenrc experiences were 
quite large, ranging from a -4^ to +6^, Ho\wwr, the standard errOTs were greater due 
to the small sample sizes, and these differences did ncA reach statistical significance* 
C ;e Table A3 and Table A4.) 

At age 13, in spite of fewer s€ia»» learning oppcMtunities outside of the sch(K)ls, 
-10.3 for all acti\ities, the midwestem students scored tug^ that theu* large city 
counterparts on science achievement items. Althou^ the 2,1 point difference was not 
statistically significant, it was the larjg^t achievement score difference noted in this 
series of studies* Years of science taken by the 13*;^ar-olds in junior high school were 
the same for the extreiiie and nonrural group. 

The results (or the midwestem ^dy tended to mirror thc^ found in the national 
study. Students attending schools in rural areas did not partidpate in as many science 
learning activities. Howver, these discrepancies did not seem to have i^nalimd the 
students on measures of science achievement* At InAh ^ leveU, midwestem rural 
students slightly outperformed the nonrural group. Howewr, the probability thai these 
differences were due to chance variations exceeded the .05 level of significanr s us'ng a 
one-tailed test. 



lWeA3 



Faitidprtioc ta Sdcocae f rrtting Oppcatttwtks 
McsQfi sod Ssispic ShtCcs 





Extreme Rutal 


Small City 


Nonrural 


Extreme 
Nonrural 


Ei:pehi]n:iifed with things 


48.0(52) 


50J (12J) 


13S OX) 


-5.8 


(8 yes-no items) 










Informal sdeoce activities 


413(98) 


432 (120) 


44.4 (346) 


-2.8 


(8 Ukcrt items) 










Scwnce^like investigatioas 


61.3(16) 


671 (164) 


69.0(352) 


»7.7 


(7 yts-no items) 










Total sctfvities done 


45 J (166) 


55,0 im) 


55.8(1036) 


-lOJ* 


Semesters science taken 


1,72(192) 


156 (566) 


LTD (1404) 


0.02 



S^iTicani at the p » .05 level. 
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13-Yeu«4Mi is KfidiRSt Rani ml Nkmnitf Scta^ 
McMi IViivciil Oomcct mS Sss^NIc Sbti 



Depi:Rdent 
Meawirc 


Extreme Rural 


Small Gty 


Nonniral 


Extreme 
NonruraJ 


Booklet T20 (73 items) 


614 (Z6) 


59.2(158) 


SS.O(368) 


5.4 


Content. Inquiiy, STS 










Booklet T21 (S3 items) 


59.1 (98) 


59.4 (120) 


SS.1 (346) 


1.0 


Inquity, STS 










Booklet T22 (49 items) 


51.9(16) 


55^(164) 


S3J;(352) 


-13 


Content, STS 










Booklet TZ3 (35 items) 


55.4 (52) 


54.8(124) 


54.6 (338) 


0.8 


Inquiiy, Content 










All items (lo 210) 


S&.1 (192) 


57.1 (566) 


56.0 (1404) 


2.1 



Weighted avcmgc 



Condcding Remarks 

This supplementary study examined the differences in science participation and 
achievement ifor srudent2» Uvii^ in the rm^al midwest. Hie results were similar to those 
foimd in a national study of nunl science education. AlthcMi^ nnral students of both 
a^es 13 and 17 did not participate m as many science learning activities, their sdence 
achievement scores were similar to those attending schools m laiger dties. 

A first glance^ it would appear that oth^ factors may be compensating for the lack 
of learning opportunities among these students, for example, amount of homework or 
perhaps school attendancx^ There may also some school or family environmental 
influents that cxnild explain the results. 

An alternative, but seemingly unlikely, explanation might be that participation in 
science leamii^ activities is i^^lively related to science achievement. Such an 
analysis *vas carried oitf, but only on a sinj^ booklet and using only sciencs courses 
studied, (bourse taking OOTcHed .23 wUh achievement for 13-year»olds (Fraser, Welch, 
and Walbexg, 1986) and 31 for 17^ycar^lds (Walbcrg, Fraser, and Welch, 1986). An 
unpublished study found a omelation of .16 between outH>f-schcH>l science participation 
and achievement (Welch, 1^ on booklet S72. 

What m^t be informative is a study where the degree of ruuralness is included vAih 
a number of c^er variables that partially eiq>lain ^cnce achievement This would 
enable us to com]we the relative influence of attendii^ a rural school with sudi 
variables as amount of hiMk.!WOTk, quality oi instruddkm, mc^ivation to learn, and 
parental occupation* The effect of ruralness could be tested while holding other 
predicton of science achievement constant. The NAEF data set wiM Id make sudi a study 
possible. 
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An additioi:^ line of inquiry m^t pursue the nature of the rural schools used in 
this investi^ticm. How htgp were they? Perh^ school cmisolidlatioa has essentially 
eliminated a truly rural schcK)!, How does coui^^taldi^ behavior in machematics compare 
with that in science? What latitude toward science are held by children in rural 
sch<K)ls? What are the charaaeristtcs of teachers in the various size schools? Here, 
again, the national asses^ent data are available for second^ analysis and 
investigation of these prd^lems. Researchers interested in tetter understanding the 
condition of rural education would be weU-advised to consider this information source in 
their future investigations. 
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